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East Bench and West Side Canals
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changes in irrigation management related to volume and/or change the
timing of groundwater flow
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Variability in Leakage

Average leakage rate ~1.25 cfs/mile

Ditch Leakage

< 0.5 -4.5 cfs/mile

“Take care of the pennies and the pounds
will take care of themselves”

Take care of the cubic feet and the acre-feet
will take care of themselves

“Without the knowledge of the
duty ol water, every important
transaction in the construction of _
irrigation works is very largely
dependent on individual
Jjudgement or conjecture.”

Report of Irrigation Investigations for 1900
U.S. Department of Agricuhure
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BACKGROUND

Farmers Canal
* Builtin 1890
*+ 10 miles
* Services more than 14,000 acres
* Source: West Gallatin River near Gallatin Gateway
+ Canal is equipped with weirs/flumes on nearly all its diversions/head gates

Purpose
* Department of the Interior, Bureau of Reclamation Great Plains
Region, Montana Area Office

* Water Conservation Field Services Program
* Water Management and Conservation Planning Grant

* Design water management options to improve canal efficiency
* consider unintended consequences (eg groundwater recharge)

* $100,000 with cost share
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| Groundwater Locations
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A Monkoring Woll

£, Rosidontial Woll
GeologyInStudyArea
- MBMG_CODE

- ‘Adgfg Archoan gnoiss badrock

QTgr Gravel
Qab Alluvium of braid plain
Qaf Aluvial fan doposit
Qalo older than Qaf
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‘Tout Upper Tertiary sad or rock




MONITORING NETWORK — UPPER CANAL

MONITORING NETWORK — LOWER CANAL

Legen

Groundwater Locations  Surface-Water Locations

4 Monitoring Well @  Canal
4 ResdentialWell @ Divemion
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DATA COLLECTION

Surface-water Data {25 sites)
* Canal sites - Stage and discharge for rating curves {13 sites)
+ Flume sites - recorded stage (15 sites)
+ Tributaries — Stage and discharge for rating curves {6 sites)

* Chemistry Data (pre, during, & post-irrigation)
* Nitrates
* Major cations/ions
* [sotopes

Groundwater Data (21 Wells)

* Groundwater levels from wells near the canal
* 13 Monitoring wells
* 8 Residential wells

* Chemistry Data (pre, during, & post-irrigation)
* Nitrates
= Major cations/ions
* |sotopes

¢

Precipitation (inches)

canal operating periods 2017-2019 ‘
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TA REDUCTION — WATER CHEMISTRY

Piper Diagram

Legend
upstream to downstream

296037 canal @ headgate
297775 canal bl cemetary
135196 Ward well

259055 SLR2

259056 SLR3

259059 SLR5

176555 Webb well
296038 canal bl Middle Cr.
297774 Havard well
296034 canal bl Cottonwood Rd
231831 Mitchell well

296033 canal@end
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DATA REDUCTION — LOSS/GAIN CALCULA
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RESULTS - SUMMARY

Purpose

+ Design water management options to improve canal efficiency
+ consider unintended consequences (eg groundwater recharge)

Results

» infrastructure improvements
* repairs, upgrades to control structures
» piping

» canal lining

+ specified reaches with specified targets
+ supported by preliminary estimates of sw/gw change

RESULTS - SUMMARY

Resulis

« afirst ook at the effect of climate change on irrigation

e with minimal changes in operations)

+ irrigation demand Climate controls

+ canal efficiency Physical controls

+ resource availability Legal controls
Precipitation (inches)

Which one can the irrigator control? SRR CRRIGIT .
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WE GRATEFULLY ACKNOWLEDGE THE HELP AND GUIDANCE OF:

* Bureau of Reclamation — WCFSP Funding
* Farmers Canal Board and Users
* local land and well owners
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